Numerical Simulation of Hypersonic Air Intake Flow in Scramjet Propulsion
The intake of a supersonic combustion Ramjet (Scramjet) mostly consists of one or more external compression ramps followed by an internal part. Oblique shock waves generated by the ramps, the cowl and the side walls are performing the compression of the incoming flow. Multiple interesting and complex physical phenomena may occur, such as shock-boundary layer interaction, laminar-turbulent transition, compressible relaminarization, flow separation, etc.
A new Scramjet intake with a moveable cowl lip was designed and a first experimental test campaign was done at the DLR in Cologne. A second test campaign is planned for this year. To improve the understanding of the flow features of this intake, numerical computations shall be done using the in-house finite volume solver QUADFLOW. First different numerical parameters shall be studied using a two-dimensional grid. Based on these results three-dimensional computations can be performed e.g., for comparison to experimental data, to investigate the impact of turbulence model or to analyze the performance at flight condition.
Requirements:
• Knowledge of fluid mechanics and/or aerodynamics.
• Familiarity with the concept of Computational Fluid Dynamics (CFD).
• Familiarity with UNIX operating system.
• Experiences with ICEM CFD is an advantage.
• The thesis can be written in german or english. 
